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Disasters can cause loss of life; damage buildi  ngs and infrastructure; and have devastating
consequences for a communityds econombeng. Hazardi al , and
Mitigation reduces disaster damages and is defined as a sustained action taken to reduce or

eliminate the long -term risk to human life and property from hazards.

Proactive mitigation policies and actions help reduce risk and create safer, more disaster resilient
communities. Hazard mitigation and floodplain management is an investment in the
communityds futur anabilayf ety and sust

Hazard mitigation activities may be implemented prior to, during, or after an event. However, it
has been demonstrated that hazard mitigation is most effective when based on an inclusive,
comprehensive, long Zerm plan that is developed before a disaster occurs.

Section 322 of the Robert T. Stafford Disaster Relief and Emergency Assistance Act enacted

under the Disaster Mitigation Act of 2000 (DMA 2000) established revitalized approaches to
mitigation planni ng with a new requirement for Local Mitigation Plans. The Louisville Metro

Hazard Mitigation Plan was developed and funded through the Pre -Disaster Mitigation (PDM)
grant program and the Flood Mitigation Assistance (FMA) grant program; both part of the

Hazard Mitigation Assistance (HMA) grants program of the Federal Emergency Management
Agency (FEMA). The DMA 2000 emphasizes greater interaction between State and Local

mitigation planning entities highlighting the need for improved linkages of hazard asses sment
and capability analyses. This can be accomplished through comprehensive risk assessments that
form a solid foundation for decision  -making, input from a wide range of stakeholders who play a
key role in the implementation of mitigation actions, and w ho have committed to a mitigation
strategy that is organized, easily referenced, and functions as a tool for tracking progress toward
community resilience.

While many jurisdictions develop and utilize a stand -alone Hazard Mitigation Plan and floodplain
man agement plan, Louisville Metro decided to combine these two planning processes into one
effort. Louisville Metro has been dedicated to floodplain management for many years as

proving with a Community Rating System (CRS) class of 3.

The purpose of the Louisville Metro Hazard Mitigation Plan  is to set a strategy for b uilding a more
resilient community that will mitigate dama ges and losses caused by hazard events. The plan is
the result of a systematic evaluation of the nature and extent of the vulnerabili ty posed by the
effects of hazards (risk assessment) and includes a five -year action plan to minimize future
vulnerability (mitigation strategy), accompanied by a schedule that outlines a method for

monitoring and evaluating plan progress (plan maintenance ).

The Louisville Metro Hazard Mitigation Plan  contains the following five sections, plus appendices:

Planning Process
Risk Assessment
Mitigation Strategy
Plan Maintenance
Plan Approval

<< <<




The Planning Process includes a narrative of how the plan was produ ced, who was involved, and
what other policies and programs were reviewed to inform the plan. Key stakeholders were

identified and organized into a steering committee and were invited to attend four publicly

advertised meetings. Input provided during the se meetings, work sessions, and other individual
stakeholder meetings drove the formation of the risk assessment, mitigation strategy, and plan
maintenance sections of the plan.

The Risk Assessment includes developing a profile for the 13 identified haza rds as well as the
identification, compilation, and integration of the existing hazard databases into one managed,
database contained in Geographical Information Systems (GIS). These maps provided the
necessary information for the  advisory committee to ex amine past occurrences of hazards and
assess probabilities to determine appropriate mitigation strategies to pursue in the future.

The Mitigation Strategy includes the determination of hazard mitigation goals and actions as
identified during the planning process and based on a review of the risk assessment results. The
plan developers also took inventory of Loui svi | lcerenvoagabilibed and marked
mitigation successes over the past five years.

The Plan Maintenance section outlines the steps for plan implementation which includes
monitoring, evaluating, and updating the plan. The plan will be maintained through
collaborative efforts of the  Louisville Metro departments to allow for better incorporation of
existing planning mechanisms.

The Plan Ap proval demonstrates Louisvile Metrod s commi t ment to ful filling
This section provides a description and documentation of the plan update submittal process.

Following a period for public comment, Louisville Metro submits the plan to KYEM for a state level

review, and then makes any required revisions. KYEM then submits the plan to FEMA Region |V for

review and approval, pe  nding local adoption. Once certified approvable by FEMA, Louisville

Metro will submit to Metro Council  for fo rmal adoption




Louisville Metro prepared this Hazard Mitigation Plan pursuant to the Section 322 of the Robert T.
Stafford Disaster Relief and Emergency Assistance Act, 42 U.S.C. 5165, as amended by Section

104 of the Disaster Mitigation A ct of 2000, P.L. 106 -390 (DMA 2000) and regulations set forth in 44
CFR 8201. The Plan identifies potential hazards, assesses risk, and presents mitigation strategies to
build community resilience.

2.1. Scope

The Disaster Mitigation Act of 2000 (DMA 2000)
requires state, local and tribal governments to

have an adopted, FEMA approved hazard

mitigation plan to be eligible for federal hazard
mitigation and certain federal disaster recovery
funding programs. DMA 2000 requires that these
plans be updated on a five  -year cycle.

Loui svill e Mbazardanitigatioo planr e 1
was adopted on October 4, 2011.

The Louisville Metro Hazard Mitigation Plan  (the
Plan) covers all of the jurisdiction s of Louisville
Metro. In 2000, voters in Louisville and Jefferson
County approved a merged city  -county
governmentto be known as Louisville/Jefferson
County Metro Government, or Louisville Metro.

Under the authority of the Louisville Metro

Council, the Louisville Metro Emergency Services

Emergency Management Agency ( EMA) is the

authorized applicant agent and is primarily

responsible for the coordination and development of the plan. The project team for the 2016

Plan Update included Louisville Metro EMA, Planning & Design Services, Louisville Metropolitan
Sewer District (MSD), and the Louisville/Jefferson County Information Consortium (LOJIC). Stantec
consulting provided guidance and plan development during the planning process.

Planning and Design Services (P&D), one of several offices within Develop Louisville, is responsible

for Louisville Metrods Comprehensive Plan and admini ¢
P&D will ensure coordination between the hazard mitigation plan update and the

comprehensive plan update. MSD administers the Floodplain Management Ordinance, Na tional

Flood Insurance P rogram (NFIP), CRS program, portions of the Hazardous -Materials Ordinance ,

and will use this plan as their Floodplain Management Plan . LOJIC is a GIS consortium of local

public and government agencies that will house and disseminate the geo -spatial data .
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2.2. Community Profile

Louisville was founded in 1778 by George Rogers Clark. The area was settled and became a
major shipping port due to the location of the Falls of the Ohio, All river boats had to be
unloaded on Louisville so good s could continue downriver past the falls.

Louisville Metro is the Commonwealth of Kentdckyos
With the merger of Louisville and Jefferson County
all 83 incorporat ed places in Jefferson County.

I Louisville Metro

[ ] Kentucky
[ ] ndiana

Louis\ille/Jefferson County MSA

Source : US Census Bureau, Geography Division

2.2.1.Geography

Louisville Metro is a 398 square mile river city located along the Ohio River adjacent to the
McAlpine Locks and Dam at the Falls of the Ohio. The Ohio River separates Kentucky and

Indiana. Formed in 1780, Jef ferson County is a well -known geographic area highlighted by rolling
hillsides and meandering streams. Approximately 790 miles of streams drain into eleven major
stream systems in the Louisville Metro area.

The surface elevation of the Ohio River at downt own Louisville is approximately 420 feet , while
the cityds hi gh e ghe soptlodentral portionofthe eotdintyinear Jefferson Memorial
Forest has an approximate elevation of 898 feet.

2.2.2.Climate

Louisvilec ont ai ns ar e as planthartdiness zbn8dbABds/. Average precipitation is
48.49 inches and average temperature is 56. 1. Loui
and the summer average high is 85.7. 2

1 U.S. Census Bureau: State and County QuickFacts. 2014 estimate.
2 National Climatic Data Center 1981  -2010 Climate Normals.




Louisvilleds <cl i mat ec onst idneesnctra |boedodéedelytteldosthsatr e
temperatures rarely below zero degrees Fahrenheit, with January being the coldest month.

Average annual snowfall is about 17 inches. Summers are hot (although rarely above 100

degrees Fahrenheit) and humid, with July being the hottest month. Spring and summer months
are characterized by changeable, wet weather. March has the greatest total rainfall. Yearly
precipitation is approximately 43 inches. The driest month is October.

The climate of Louisville, while continental in type, is of a variable nature because of its position
with respect to the paths of high and low pressure systems and the occasional influx of warm

moist air from the Gulf of Mexico. In winter and summer, there are occasional cold and hot spells

of short duration. As a whole, winters are moderately cold and summers are quite warm.

Temperatures of 100 degrees or more in summer and zero degrees or less in winter are rare.
Thunderstorms with high rainfall intensities are common during the spring and summer months.

The pre cipitation in Louisville is non -seasonal and varies from year to year. The percentage of
possible sunshine varies from month to month with the greatest amount during the summer

months as a result of the decreasing sky cover during that season. Heavy fog is unusual and there
is only an average of 10 days during the year with heavy fog and these occur generally in the

months of September through March.

Snowfall usually occurs from November through March. As with rainfall, amounts vary from year
to year and m onth to month. Some snow has also been recorded in the months of October and
April. Mean total snowfall for the months of January, February, and March are about the same
with January showing a slight edge in total amount.

Relative humidity remains rather  high throughout the summer months. Cloud cover is about
equally distributed throughout the year with the winter months showing somewhat of an increase
in amount. The average date for the last occurrence in the spring of temperatures as low as 32
degrees is mid -April, and the first occurrence in the fall is generally in late October.

Louisvilleds climate change i mpacts wil/ include an
increase in frequency, intensity, and duration of extreme heat events. While precipit ation

projections vary, water availability will be an area of concern, because of increasing demand

due to population increases and land use changes and increasing evaporation losses due to

warming .3

2.2.3.Land Use

Land use in Jefferson County is typical of  mo st American cities. Commercial uses are
concentrated downtown, in a few suburban nodes and alone primary transportation corridors.

Single family homes are the largest category of land use. Industrial uses are primarily
concentrated in the western part of the county, while the eastern area is home to most of the
countyds farmland. Figure 1 is the countyds current

percentage breakdown of land uses by type.

3 US Global Change Research P rogram. 2014 National Climate Assessment




Figure 1. Land Use Map
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Figure 2. Land Use
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2.2.4.Demographics

Louisville Met roreased by royghlylla% betwaen 2040 and 2014,
751,485. The current population is about 52% female and almost 14% are 65 or older.

Approximately 21% of the population identifies as African American, 2% as Asian, and 4.5% as
Hispanic. 4

4 from 741,096 to

Table 1. Selected Demographic Characteristics
2014 American Community

Total Population

Survey 5-year Estimate

751,485

Female 389,033 (51.77%)
Male 362,452 (48.23%)
65 & Over

104,080 (13.85%)

African American

155,105 (20.64%)

American Indian/Alask a Native

1,121 (.15%)

Asian

17,745 (2.36%)

Native Hawaiian

290 (.04%)

White

549,890 (73.17%)

Hispanic/Latino

34,389 (4.58%)

Multi -Racial

21,487 (2.86%)

Other Race

5,847 (.78%)

Total Households

306,511

Language other than English
Spoken at Home

8.4%

Louisville officially ranks as the 30 t™ largest city in the US by population

Bureauds 2014 Esti mat es,
and all of unincorporated Jefferson County and
82 remaining incorporated places.

population projections be

4 US Census Bureau. American Community Survey 2014 5

with a population of
does not include the
Countyds 2015

Jefferson
768,000 and is projected to reach 793,817 by 2020 when this plan will be updated again.
low reflect the total Jefferson County population.

according to the US Census

The

-year Estimates.
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Table 2. Population Change
Population/

Percent Change

Projection
1980¢ 684,648
1990¢ 665,123 -2.85%
2000¢ 693,604 4.28%
2010¢ 741,096 6.85%
2015 768,000 3.63%
2020r 793,817 3.36%
2025p 817,427 2.97%
2030p 838,053 2.52%
2035p 855,909 2.13%
2040r 872,231 1.91%
2045p 888,125 1.82%
2050r 904,790 1.88%
¢ - Census
P - Projection

Source: US Census Bureau & Kentucky State Data Center

2.2.5.Economy

Louisville has a strong manufacturing ba  se, highlighted by two Ford Motor Company assembly

plants and the former General Electric ~ Appliance Park , recently purchased by Haier . The city

al so has a robust health care sector due to the Hur
center being aregio nal healthcare center. The city is also home to a few large senior care

providers, including Kindred Healthcare and Atria ¢
warehousing and wholesale trade industries are similarly strong and are bolstered by the
presence of United Parcel Serviceds (UPS) air oper e

the Louisville International Airport.

Table 3. Business Sectors h

Industr Total Revenues Number of Number of
. Employees Establishments

Manufacturing $28,642,125,000 40,666 718
Wholesale Trade $13,048,420,000 15,867 1,006
Retail Trade $10,964,388,000 41,294 2,659
Health Care & Social Assistance $7,401,323,000 65,785 2,390
Transportation & Warehousing $4,648,861,000 29,694 526

Source: US Census Bureau. 201 2 Economic Census .

Louisvilleds overall economic picture reflects its
poverty, education, insurance coverage levels, and unemployment rates outperform the state as

awhole. The unemployment rate for the Louisville MSA in November 2015 was 4.2%, while
Kentuckyods overaltl rate was 4. 9 %.

5 Bureau of Labor Statistics. Local Area Unemployment Statistics
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Table 4. Selected Economic Statistics

Median Household Income  © $47,692 $43,342

Per Capita Income ° $28,464 $23,741

Income Below Poverty Level ° 16.7% 18.9%

No Health Insurance Coverage 5 12.2% 13.2%

Bachel or s De g°r ec¢ 30.8% 21.8%

Unemployment Rate 7 6.1% 6.5%
2.2.6.Geology

Geologic hazards, such as earthquakes, landslides, and sinkholes, cause millions of dollars in
losses in Kentucky eac h year. The level and type of geologic hazards vary across the state,
depending on the geology, topography, and hydrology.

For Louisville Metro, the geology consists of limestone, shale, and dolomite plus alluvial and
lacustrine deposits. The five major g eological areas are as follows:

1. The loam soils in the northeastern part of the county tend to overlie limestone, are
relatively deep, and generally well drained. They are best suited for pasture.

2. The northern and western most parts of the county are adjace nt to the Ohio River. The soils
found within this area are well -drained alluvial soils with a silty sand texture. These
floodplain soils represent some of the best agricultural soils in the county.

3. The central portion of the county is in poorly drained cla y-based soils. Much of this area
was once considered a wetland.

4. The geology within the southern part of the county is on steep slopes or upland areas. The
soils are generally well -drained, moderate in depth, composed of shaly limestone or silty
loam, and a re best used for maintaining forested areas.

5. The southeastern part of the county is mostly hills, with moderate to steep slopes, and
numerous sinkholes. The soils overlie limestone, and limestone fragments are commonly
mixed into the soils. The soils are m oderate to deep in most areas, generally well drained,
and are a mixture of windblown sediments, silt, loam, and clays. They are well suited for
forest and pasture.

2.2.7.Topography

Kentucky can be divided into five major physiographic regions (which can be fu rther
subdivided): the Mississippi Embayment or Jackson Purchase in the west, the Mississippian
Plateaus or Pennyrile, the Western Coal Field, the Bluegrass, and the Eastern Coal Field. See
Figure 3 below.

The Bluegrass region of Kentucky is located near  the center of the state and is bordered by the
Ohio River in the north and west and a ring of hills known as the Knobs in the west, south, and
east. It is a rolling plateau that becomes more rugged near the edges. The underlying limestone

is often visible at the surface in road cuts and where eroded by streams, most dramatically in the
Kentucky River Palisades. The Bluegrass region was the most quickly settled part of the state and

6 US Census Bureau. American Community Survey 2014 5 -year Estimates.
7 Bureau of Labor Statistics. 2014 Local Area Unemployment Statistics.




now is home to about half the state's population. The largest cities, includ ing Louisville, Lexington,
and the urban area of northern Kentucky are located here.

Figure 3. Physiographic Regions

PHYSIOGRAPHIC DIAGRAM
OF KENTUCKY

2 SO MIES

FLUODRS*AR
CIETRCT

Source: Kentucky Geological Survey

The map shows the extent of Kentucky's physiographic regions, the distribution of prominent

topographic features that border the regions, and the general trend of major rivers. The names of
some regions, such as the Knobs and the Plateaus, are descriptive; other regions, such as the
Bluegrass, Jackson Purchase, and Western Coal Field, are not named for their landforms but are
nevertheless well -recognized geographic  areas with common socioeconomic histories related to
their natural resources. Each region is characterized by distinctive landscapes produced by

erosion and deposition of different rock types.

Four distinct topographic regions exist in Louisville Metro as the map shows of the regions. The four
areas include Flood Plain, Knobs, Central Basin, and Eastern Uplands.

The OFl ood Pl aindé i s a shalfrtafipe mdes widealand théQhio Rieer. Thae g o ne
Flood Plain extends from the Salt Riverint he southwest, north to downtown Louisville, and

continues northeast to the Oldham County line. The lowest elevations in the county are found in

this region and generally range from 430 to 440, with occasional terraces to 460. The area is best

characterized as flat to gently rolling and with very flat sloped stream beds. Mill Creek and the

combined sewer system drain the majority of this region.

The O0OKnobso6 region covers a triangular area in the
approximately by Ir oquois Park on the north, South Park Hills on this southeast, and the Southern

Railroad on the southwest. The hills in this region have been highly dissected by stream erosion.

Side slopes of 30% to 50% are common, and this region contains the highest elev ations in the

county, probably approaching the level of the original Appalachian Plateau. These steep sided

hills rise 300 to 400 feet above their surroundings and numerous streams originate here. Most these
streams drain to Pond Creek, which has eroded a trench, effectively bisecting this region from

east to west.




The west central portion of the county, bounded approximately by | -264 on the north,
Shepherdsvill e Road on the east, and the O0Knobsdé regi

B a s i n.sé foimerislack iwater region of shallow soils and nearly flat terrain with elevations
ranging between 450 and 500. Various improvements to the Northern and Southern Ditch systems

have helped alleviate the lack of natural drainage in the region.

The o&BastUpl andsdé cover the remainder and | argest por
characterized by gently rolling to hilly plains to moderate to very steep valleys. Elevations range
between 500 and 800. Goose Creek, Harrods Creek, Floyds Fork, and the Bea rgrass Creek system

drain this region.

Figure 4. Topographic Regions
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The purpose of the planning process is to involve
stakeholders and the community in crafting an update

to Louisville Metrods Hazard
al so integr at e s nitf Bahhg SystenC (CRShu
program to maintain Louisvil )|

classification level. The major components of the
planning process are stakeholder and public
engagement, comprehensive risk assessment,
development of mitigation strategies, establi shing a
plan maintenance process, and plan adoption.

The project team made a decision to give the 2016 Plan Update a stronger focus on resilience

The team used this direction in creating the public engagement strategy, conducting the risk

assessment and in developing mitigation strategies. During the planning process, areas at -risk in
Louisville Metro were identified, mapped, assessed, and vulnerabilities determined. The resilience

focus required special attention be given to socially vulnerable popula tions. The Plan reviews
historic data, assesses vulnerability to disasters, reviews development trends and current land

uses, and develops a mitigation strategy to reduce the effects of disasters and hazard events.

This mitigation plan is based upon the be st available data and provides a blueprint for reducing

the potential losses and community impacts identified in the risk assessments.

The project team used the
following guidance to complete
the 2016 Plan Update:

1. FEMA Local Mitigation
Planning Handboo k (2013);

2. FEMA National Flood
Insurance Program
Community Rating System
Coordinators Manual (2013)

3. FEMA Hazard Mitigation
Assistance Unified
Guidance (2013)

4. FEMA Mitigation ldeas: A
Resource for Reducing Risk
to Hazards (2013)

The




3.1. Stakeholder & Public Engag ement

3.1.1.Project Team

T h e P prajectd team (Team) included representatives from Louisville Metro Emergency
Management, Planning & Design Services, Louisville Metropolitan Sewer District MSD),
Louisville/Jefferson County Information Consortium (LOJIC) and Stantec C onsulting . The Team
was responsible for the planning schedule, meeting locations, and stakeholder invitations . The
team also decided what mitigation strategies and actions were included in the Plan Update.

3.1.2.Stakeholders & the Public

Louisville Metrods pl anni n gnitpfordhe publisto gomroentiordtieed a n
plan during its formation as well as an opportunity for any neighboring communities, local and

regional agencies, businesses, and other interested parties to participate in the planning process.

This public involvemen t, along with the review of any existing plans, studies, reports, and

technical information, assisted in the development of a comprehensive approach to reducing

losses from multi -disasters.

Stakeholders were identified based on previous participation in r elated planning efforts, and their
agencyodos/ organi zati onds Thesdstkeholderstwbre further ishentifiediad thye.
Louisville Metro Advisory Committee. The Advisory Committee received personal e mail invitations

to all meetings from the D irector of Louisville Metro Emergency Services. Press releases, to
encourage public involvement were issued prior to each meeting with the date, time, location,

and topics to be covered. All press releases and meeting invitations can be found in Appendix A.

A project webpage was created on the Emergency Management website. The webpage

included meeting details, contact information, and updates about the planning process. This
webpage was also used to promote the process to the general public, allowing eve ry member in
the community access to the process.

oppor
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